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An effective a-Thalassemia treatment must upregulate both HBA1 and HBA2 to (MoA) for gene control.
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An Omega approach for multigene control and precise tunability the target loci at 48 hours after treatment with EC.

Multi-gene downregulation for B-Thalassemia
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Figure 1. Composition and mechanism of action of epigenomic controllers
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Figure 2: EC targeting of cis regulatory elements (cRE) and promoters, highlighted in

B- and a-Thalassemia yellow and orange, influence the tuning of HBA1 and HBA2 transcriptional expression Figure 5: (5A) Color scale indicates level of downregulation (log2 FC) per gene given
targeting of 4 different cREs (columns each cRE, rows each gene). (5B) Repressive signature

after EC targeting of HBA2 promoter (2), HBA2 promoter in combination with MCS-R2 cRE
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B- and a-Thalassemia are rare genetic hemoglobinopathies affecting In addition, combinatorial targeting N (3), or HBA2 promoter in combination with MCS-R4 cRE (4). Enrichment of
millions of individuals globally. Worldwide, about 100,000 people with of multiple regulatory elements MSC.RA repressive marks at the target loci at 48 hours after treatment with EC.

these conditions rely on chronic transfusions, which can have severe can permit finer tunability in gene MSC-R2-

complications over time. While hematopoietic stem cell transplantation transcription control. For example, HBA2-Pr—
and gene therapies are a potential option in p-Thalassemia, the HBA2 expression can be modulated ~ HBA2-Pr+MSC-R2-

therapeutic burden can be high from conditioning and other factors, and both up and down by selection of 4 2 o 2 4 e Our findings suggest a method for directly controlling a-globin levels, at
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results in high rates of infertility. No approved therapy exists for a- effector and regulatory element precisely tuned therapeutically relevant levels, through multi-gene epigenomic
Thalassemia. target, including additivity Downregulation Upregulation control. This relies on the differentiated capability to directly target cis-

observed via simultaneous | , . regulatory elements, on their own or in combination. Moreover, the same
Given this landscape, there is significant unmet need for treatment options targeting of cREs and promoters Figure 3: Targeting strategy aCh'e‘.’e,S diverse olatform approach can be applied to move these genes up or down to a desired
that may reduce transfusion dependence; particularly for therapeutics with (Fig. 3). gene expression control level {red: inhibitory level of expression for potential benefit across related indications.
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significantly lower side effects than current options.



